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Soil profile along future Belgrade metro line consists of several soil and rock types: clay
sediments, alluvial sands and gravels, silty sand sediments, limestone and marl. Dynamic
parameters for six characteristic profiles (Pl-P6) were obtained from the existing
geotechnical data [2] and are stated in the Table 1. The appropriate modulus reduction
curves (GIGmax) and damping (c;;) curves were adopted from [4-7]. Two earthquakes
Lorna Prieta (LP) and Chi-Chi (CHC) were chosen for the analysis [8]. Their characteristics
are given in Table 1. Maximum horizontal peak ground acceleration (pGA) corresponds
to a maximum PGA for Belgrade for the return period of 475 years [3]. The maximum
peak ground displacements (pGD) have almost the same values.
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Earthquake Magnitude PGA PGD At
rgl rcml rmsl
Lorna Prieta 18.10.1989. (LP) 6.9 0.08 5.3 5
Chi-Chi, Taiwan 20.09.1999. (CHI) 7.6 0.08 5.6 5
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Input bedrock motions and Fourier Amplitude Spectrums (FAS) for chosen earthquakes
are shown in Figures 1 and 2, respectively.
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Figure 1. Bedrock displacements time history
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Figure 2. Fourier Amplitude Spectrum ofhedrock displacements
4. RESULTS OF THE ANALYSIS
Ground response analysis was performed using MATLAB program written by the
author. Calculated amplification functions and ground surface motion for six soil profiles
are presented in Figures 3 and 4.
IJOURNAL OF FACULTY OF CIVIL ENGINEERING (2014) I
40 ro,QIf1HA rPATJEBIf1HCKOr <I>AKYnTETA CY50TIf1l...1A
Mel'jyttapOAHa KOHeilepeHI.IMja
CaBpeMeHa AocTMrHyfla y rpal'jeBMHapcTBy 24.-25. anpMn 2014. Cy6oTMl.la, CP511tJA
----I
•••••••••• _ •• I
6
5
<=
.2 4
G 3~
~2
-0: 1
o
.--~---+-------=4~--+-=-=h~\t=-I··"· -I
.-r•• : : : :~: :
.,.,:: \·----~------i------t----+- ! i
••• "! ••••
o 2 4 6 8 10 12 14 16
Frequency [Hz)
--Profile 1 ••••••• Profile 2 --Profile 3 Profile 4 -- Profile 5 Profile 6
: ~---~=======!======-r-==r===-t-======~:=====!---- !~: =.····-~==.-·...._.~===I===~===t===-t=±~!t--~====~----I~ 2 - . - .c-t---------t-----t--------t------·---j------t------j
cr: 1 . . :---::=;==-~::::::-+----1-----1 .
o
o 2 4 6 8 10 12 14 16
Frequency [Hz]
--Profile 1 ••••••• Profile 2 --Profile 3 •........ Profile 4 -- Profile 5 Profile 6
Figure 3. Amplificationfunctionsfor a) Loma Prieta and b) Chi-Chi earthquake
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Figure 4. Ground surface motions for a) Loma Prieta and b) Chi-Chi earthquakes
5. CONCLUSIONS
From the results of ground response analysis presented above, the following conclusions
were made:
• Maximum ground response is acquired for LP earthquake in P6. Reason for this can
be that fundamental frequency of the LP earthquake (0.88 Hz) is the same as the
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